Introduction {#s0005}
============

Bony injuries are known sequelae of seizure activity. However, multiple injuries involving all four limbs in young patients are extremely rare. We present an unusual case of a 25-year-old male with multiple significant fractures following a hypocalcaemic seizure, including: bilateral fracture acetabula and femoral protrusio, bilateral surgical neck of humerus fractures, thoracolumbar spine compression fractures (T11, T12 and L1), and a right neck of femur fracture. This occurred in the setting of severe metabolic and nutritional derangement secondary to altered dietary habits, physical activity levels and social isolation. Informed consent was given by the patient for this report.

Case report {#s0010}
===========

A 25-year-old man initially presented to our hospital following an unknown mechanism where bilateral groin pain and limited movement in all four limbs were noted after falling unconscious in the backseat of a car. Computerised Tomography (CT) scan identified multiple injuries including bilateral acetabulae and surgical neck of humeri, thoracolumbar and right neck of femur fractures.

Collateral history from family suggested that the young man might have had a seizure in the backseat of the car. Relevant history included a potential previous episode of a seizure 2 years ago that did not result in significant injury but was never investigated. He was described as socially withdrawn, sedentary, had a poor diet and rarely ventured outside of his room. Psychiatric review found no signs of psychosis or an autism spectrum disorder. His lifestyle was attributed to his introverted personality, obsessive trait and disrupted family dynamics.

Endocrine consultation identified the young man to be severely hypocalcaemic with corrected calcium of 1.66 mmol/L (normal 2.15--2.65 mmol/L). This was thought to be the cause of his seizure and intravenous replacement was commenced. Further investigation identified severe micronutrient deficiencies, notably an undetectable 25-hydroxyvitamin D \[25(OH)D\] level (\< 10 nmol/L, normal \> 50 nmol/L) and other fat-soluble vitamin deficiencies of vitamins A and E. Vitamin K was not measured directly but an increased INR and a prolonged Prothrombin Time with no synthetic liver dysfunction were found, however these were corrected pre-operatively. Marked elevation of PTH indicated severe secondary hyperparathyroidism due to the vitamin D deficiency and hypocalcaemia. The marked hypoalbuminaemia was indicative of macronutrient deficiency. The young man\'s presentation was due to a hypocalcaemic seizure resulting from severe malnutrition and hypovitaminosis D, with subsequent osteomalacia and secondary hyperparathyroidism (see [Table 1](#t0005){ref-type="table"}). Neurological assessment and an electroencephalogram (EEG) determined that the patient did not have epilepsy. All electrolyte and nutritional deficiencies were corrected during inpatient admission.Table 1Initial biochemistry, coagulation profile and vitamin levels.Table 1TestResultReference rangeCalcium1.41 mmol/L2.15--2.65Corrected calcium1.66 mmol/L2.15--2.65Albumin26 g/L38--50Magnesium0.61 mmol/L0.70--1.10Phosphate0.59 mmol/L0.75--1.50Zinc10.9 μmol/L12--18Vitamin D 25 (OH)D\< 10 nmol/L\> 50PTH81.8 pmol/L1.6--6.9Vitamin B1297 pmol/L150--857Vitamin A0.3 μmol/L1.0--2.8Vitamin E10.8 μmol/L12--42ALP459 U/L35--110INR1.50.9--1.3Prothrombin Time (PT)18.6 s10.6--15.3

The patient\'s injuries were repaired with staged operative fixation, requiring a prolonged stay in the intensive care.1)Multiple pelvic fractures (see [Fig. 1](#f0005){ref-type="fig"}, [Fig. 2](#f0010){ref-type="fig"})a.Right acetabulum (displaced acetabular fracture with anterior and posterior column involvement) --- ORIF using 7 and 4 hole plates.b.Right neck of femur --- ORIF using dynamic hip screw and screws to greater trochanter and anterior superior iliac spine.c.Left acetabulum (posterior wall and column fracture with anterior hemi-transverse fracture with quadrilateral plate involvement) --- ORIF using 10-hole plate.Fig. 1Pre-operative coronal pelvic CT.Fig. 1Fig. 2Postoperative AP XR of the pelvis.Fig. 22)Left proximal humerus --- ORIF using 3-hole Philos plate3)Right proximal humerus --- ORIF using 3-hole Philos plate performed four weeks post-injury4)T11, T12, and L1 compression fracture --- non-operative management with no restrictions.

Operative fixation of the right proximal humerus was performed at four weeks following injury, when surveillance radiographs failed to show any callus formation. Intraoperative biopsy was taken, and histological examination of un-decalcified bone (see [Fig. 3](#f0015){ref-type="fig"}) showed markedly irregular and thinned trabecular bone that was predominantly woven, with little osteoid surrounding it, and with increased osteoclastic resorption.Fig. 3Von Kossa stain. Minimal, irregular trabecular bone and almost no osteoid.Fig. 3

Following this he required inpatient rehabilitation for four months. On discharge home he was mobilising independently with two elbow crutches indoors and outdoors up to 40 m.

Discussion and conclusion {#s0015}
=========================

Following a seizure, clinical suspicion for injury should be high as the rate of injury following a seizure is approximately 14% overall and 6% for fractures [@bb0005]. Close evaluation and tertiary survey should be completed following post-ictal recovery as missed musculoskeletal injury has been reported to be over 10% and can be quite severe [@bb0010]. Seizures and seizure disorders can produce repeated, forceful convulsions, and pre-existing risk factors such as malnutrition, lack of physical activity and sunlight exposure as well as anti-epileptic medication resulting in reduced bone mineral density may increase the incidence of these injuries [@bb0015], [@bb0020]. Consequently sufferers have a 33% increased lifetime risk of injuries and previous studies have found that 1.1% of patients admitted for seizures also have a fracture identified [@bb0005]. Following a presentation of seizure or collapse patients should be evaluated with thorough history, examination, and judicious use of imaging as injury may affect almost any bone [@bb0025].

Given the young man\'s age, multiple injuries, and biochemistry, a high clinical suspicion for an underlying pathological process such as osteomalacia should exist [@bb0030]. Osteomalacia is the result of defective mineralisation of the bony matrix. This is distinct from osteoporosis, where there is reduced bone mineral density but normal mineralisation. It is important to distinguish the two entities as treatment differs. Causes of osteomalacia include vitamin D deficiency or defects in vitamin D metabolism, and renal phosphate wasting which can be provoked by medications such as tenofovir. Clinical manifestations of osteomalacia may include bone pain and muscle weakness along with fragility fractures. Often such clinical features are subtle or overlap with other conditions such as osteoporosis and fibromyalgia, thereby hindering recognition of osteomalacia. Diagnostic criteria include: hypocalcaemia or hypophosphatemia raised alkaline phosphatase (ALP), bony pain or muscle weakness, low bone mineral density and suggestive imaging (areas of increased bone uptake on 99mTc-MDP scintigraphy, or Looser\'s zones on plain radiographs) [@bb0030].

Intra-operatively, the patient\'s bone quality was noted to be extremely poor and a bone biopsy, if it had been taken before medical treatment, may have demonstrated the hallmark histological feature of osteomalacia: namely increased amounts of uncalcified osteoid, due to impaired bone mineralisation. We suggest that, due to the early and aggressive correction of the patient\'s nutritional and electrolyte abnormalities, any previously abnormal histological features of bone had resolved by the time of the late biopsy. Early diagnosis and treatment may have allowed for some reversible features of osteomalacia to be corrected and were judged to be necessary given delayed diagnosis may have irreversible consequences [@bb0035]. It is important to note that these patients may also have impaired bony union and may warrant serial radiographs for surveillance of fracture sites as seen in our case.

The authors believe that the severe and numerous injuries resulting from a single seizure seen in our case have not previously been described in the literature. We recommend that patients who present with seizure or collapse be thoroughly examined and investigated to ensure no injury is missed and no further contributing pathologies exist.
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